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f AB$TRACr OF THE PISg oWRm 

lABSTRACT] 

A thin film ttansistts* array panel according to the present invention includes a gate line 
md Ji-)K^ I m f-} thm ti\w i m-!-t( t ti <. In fhm n-^f-ii ! foj < ..ii-pl u ,i 

[ho Uun Ui \ t (it'i'toi hi3 fhi i.-*! > v. > oi tkiitod^* am jupt 1 <.! d do 

output t let trodi' < nd h mui'l jxjitioa b' i%\t ( n tho input t it tt)%>dt aixi fht <n tpii* ( 'n^dt' find 
generates a gate signal to appi-v it to the gale Une At<;o, the thin fiim tun'^ivtoi foj the dl>^pla^ 
an a «u iudeb a gate eiuctrodu and a (. uKi? ekxtrode connected to the gate hne and the data hiie, a 
drain titxtrodt, and a i.hannd poitioi between the botirt* tU\t?odf <. id tht. dt mu i < fuxit', and 
sek'ctixL'h tKin'.mUs a data signal tro r\ the data Ime a<.t.oiding to iht <.'at. sign Hh ) tin ^Mti. h ic 
T!x» Ihin f'hn f hi i Un ntn p '< rt i ». i \^ <i <. hk\ < om {<. d u> ti)e u un 1^ u m id 
icteiMn^^ tiu Lif) 1 nai ud ^ shield u •suilxr ! { >Nt,d<>arht i> lannt 1 ,xiili"ti ot the thin tilm 
tjcinsistoi tor the I'ato dri\er and made a (.onctn^lne mineral I he shseidmg nembor ma\ bo 
ekxti <.aU\ isolated o? i wv be applied vullia neji'ati\e predeteiin ned voltage 
|RHPI?ESEK!TATIVE FIGURE] 

Fig. 5 

[INDEX] 

common electrode, thi-eshold voltage, thin Blm transistor, channel 
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[SPECIFICATIONj 

fTITI-E OF THE INVENTION] 

SRiX n!\5 iRWM^iuR XiiiHOP lOR M \\L i \^ i 1 K!\'C. iHT \iU\ i il \i 

TRAKSlSiOR ril(\ n!\{ IRWSlSiOR \RR \> PWH \NfD MFIHOD FOR 
MAM FACTLRING TIIETIUN FILM TRANJSIbTOR ARR^^ TAKEL 

[BRIFF DFSCRIPTION OF THF DRAWINGSJ 

tIG 1 1^ a 'Mv>A .iiuUTam ot a !iqmd mstal display according to an txtmplan 
embodiment ot toe nresyrvr invention. 

t-R J 2 an equn alent > ir<,uit diagram tor one pv<&\ oi: a liquid cn'sta! display acvordnig 
to an exemplan emboduiaont ot the prtsont mvention, 

FIG, 3 IS a schematic laj^out view showing a stmcture of a thui iiim transistor tt> trajtsmit 
a gate-on \ oliagc in a gate duvej accordmg to an exemplan.' t?mlxidiment of the prt!t>ent invention 

FIG. 4 m an enlarged view showmg a portion ot the thin him transis tor shown m FIG. 3, 

FIG. 5 is a cross-sectional view of the thin film transistor taken along the line V-V of FIG, 

4. 

FIG. b 5s a ku.)ut vjtnv of a \.bm tihn lran<-!^toi aiunx pand for a hquid cr)'stal display 
according to an exemplary embodiment ot the pKsent invention, 

FIG. 7 is a cfosii-suctional view oi the thin fUm Iransislor array panel of FIG, 6 taken along 
the line Wl-Vir. 

FIG. 8A <;hows a state of a ht^uid (.i-v'sit^l <iad an et-jutpottntial line when appi\ mg a 
common vollagt of+^^'^V m .nonnnon i ieiui-de 

FIG. 8B sb(A\-5 rt ^tato oi a lujind (.rvstal and an t\juipott'm:al nno x^htn .-jpphang a 
common voltage oi -i.OV to a common eUxti'ode. 

FIG, 8C shtsw<i a f.tate ot & liquid ciystal and an i-qtiipotenhal line when remtning a 
common eks::tFode, 

FIG. 9A and FIG. lOA show a vamtion of a gate signal output from a gate driver when 
respectively applying a common voltage of +3,3V atvci -1,0V in a stiite that a liquid crystal layer is 
not removed. 



August 16, 2010 
Page 6 



Pa-iKcsrea 
Patent & Law Firm 



FIG. 9B and FiG. lOB show a variation of a gate signal output from a gate driver when 
respectiyely appiying a common voltage of +3.3V and -l.OV in a state that a Oquid o->'stal kwex is 
mmoved, 

lOETAItED DESCRIPTION OFTim INVENTIONJ 
lOBJECT OF Till INVENTIONJ 

PILD OF THE INVENTION AND CON\^ENTlONAL ART IN THE FllLDj 

Ihe pio^eat m\eatK->a n 'a.o> to tiun ti^m t^iir.-istor, a .Bi«iutak,iaung n\tthod til a thai 
him hiUT-isto), d thin tilm fran--istor ^wr.^y pantl, and a mvinutat. hmng rrit'thod ot a thai him 
transistor. 

A hquid aystal dtspky (LCD) generally iiidudes two panels providtd with pixci 
t'k't'trodes and a common t'kvtrodc, and a Ikjuid t,r\stal (LC) layer with dick'ctrk anisoti-opv 
dispf^sf i\ hvtw^on thi? panels, TJie pixel ekctrodes are arranged in a r-iatux on>^ are connected to 
swUthui^^ u1emen^^ sudi as tiiin him transistor^* (TfT?) i^uch that \W\ uc Mipphed with data 
\oitt5go<i nni bv u>u in .\ st^^u-'niul i-\ irn. t i ' <>% fntiic surface of 

one ot the paneh uno ^uppiica uitn a to!iiru>n \oK x p.vv victjoJe and <n conunon 
electrode as \\v[] ,i- a K knu jnloiposod tluui-beiut'cp hinn an K t.apauU)i, and the i.C 
capacitor and a bwstchmg ek nient connected thereto are tht bahtt eU ments ot a pixel. 

The LCD applies voltages to the electrodes to fonn an electric field m tlie LC layer and 
adjusts {he field shongfh to control trammittance of light passing Uirotrgli the LC laver, thereby 
realizing cie$ired images on the display. 

This liquid crystal di-^pkn v%hKh is tt^presontaltve ot pot th'c tii! p.mci tiispla^ J f'H^) 
cu'iuies J phiralitv < i gatt lines and a piitrahtv of data Iinc'^ that <ue tutv^n ted to the ^witfluni^ 
e! 'iiiL At ctnd .Mi, h v;ate iine h ansnuts a gase-on votlage tui nm^^on the ik hirg * 'cm "it, ^.nd !\a i\ 
data line transmits the data voltage lo eaih pjxel through the turncd-on switiiitng element AI?-o, 
tb«: hquid cr\'stal display int lutles a gate drivt r applying tht gate-<in voltage to the gate line, a data 
driver applying the data voltaj^e to tht data lint, and a signal controller controlling them, and the 
I'Atc driver and the data drivtr imlude a plurality ot gate driving ICs(integrated ciixuits) and a 
plurality of data drivihg iC^j^ 
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"Vhi^ ph.iraliiy of p^.iie drivt'vs K. or Hm^ pl.i.fraliiy or t:i;5i:a driv<?rs IC may bt^ clitt^'Ctiy 
attached on the glass substrate (chip on glass, COG mounling type), tyiay mounU^d on a 
TCP(tape carrier package) (not shown) and the TCP may be attached to the display panel 

Also, fot a narrow bezel recjuiretnent ihal an effective screen is expanded and an area of 
an externa! frame of the scrt^en is decreased, and a cost rediictk>i\. the gate driver is recently 
iosn^i'd ,il()!v.> ^^■l^h tho huuchtng elemejit to integrate the gate driver on die same substrate 
iCiL(gate iC less) structurfc'}. 

{TECHNICAL TASK OF THl INVENTIONj 

in geheral^ a s%vitching element formed in a lower panel of a liquid crj'stal display is 
affected by a common vokage applied to a conunon electrode of an upper panel as following. 

When applying the conunon voltage to tlie upper panels an actual threshold voltage (Vt) 
may be represented as [Equation 1], 

(Equation 1) 

HKrK,\i ththie>ihoid %oItage Vto. th thitishoid \oitdge \vhtn Vc-^H), > a maiTidaaunng 
pit, <tss pataa t U 0 i ion fin! \^(\\ the common voltage Vs a voltage applied to t 

source electrode «t the thm hhn transsstor) 

'^hlmn in [1 ^uaUon 1], the actual llm'shokl \oUa h \ t) " op nhoud! to the 01 
\t.s tht vouri^c voltage supplied to thesourvt elettrodt !<> the datti voltage applied irom the data 
dnvcr, thus the actual threshold \oltage(Vt) is? s»uh>tanUalH piopoitionai to the value oi the 
common voltage Vcom. 

A.S aKnt descJibed, the actual thicshold \oltage{\ t) is changed actojdmg to the <.ommon 
^(.It ^ 1 h th<3' 1 ^ t.miati, t that liu dii\m^^ \o!'a<^/ ipphcd tv' iht elut odv, oi <-he 
ihm n n aaj!S}->t<>i 1 dtxu I'-td u hi a the ai Uial Ihushold \olti^^M\l' isdetua^td t!H3to\ di<. 
imn ^ I tmn of thf Hitn h\m iMi^tsfot low and fht citfreni fiou of fhe turn-on ttmejs intua^cd, 
resuijantiv the operation ethciencv ot the thm him transistor is increased. 

Ikme\er, when the actual thieshold \oltagefVt) is increased tht driving voltage appiud 
to the gate electrode i<i in<.ieast.d <*ut.h that tht turn on tJirw of the thm film transistor is high, and 
tlu' current fio\\ oi the turn on time is decreased re<.ultantK tihe <»peratn>n efticient) of the thin 
Elm transistor is decreastKi. 
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betwt in tin tommori vkn txode and iht ^^aU* fe>lt\m>de, and tht* g.)tt>-oT^ ^ olta<^(> of the appliod ^^^^^ 
signdi it> dema&cd by tht capaator Accordingly, the problem thsit the gdte-tm voltage tor die 
dhannei iormalion b«>lween the source eitxtrode and the dram electrode i$ generatod. 

rtjrthtmuw, thr* snttLhinj', clemrnt formed in tK gate dmt*r t<'o;ion m tl e Gil struvtur^ 
h..s the tOiisivinabh i st/i Hwti ,h( iti htn<y^ i km. nt uumi J in ihf pi\( 1 au a ^<Kh i\ d 'ho 
.h.^n.iel 1- v>ii-id<.>iab)\ i.jr^^^- in tlu dogu'i of 7000 k> lOOOOpn \ .sbtn <> dt ^uuvd, ti- tho 

channel \^ \M\ ot rhc sttbaii^;; t k> it.( at is inc u\i^\1, the mfiuenco of the CApatitor fomied K'tu^en 
ihv comimm eiettrode and Ihc gate elei-liode is largo 

Actitaily comparing the capacitor(Cjs) formed between the gate electrtxle and tii^e source 
elech'ocie and the capacitor(Cjc) formed hetween the gate electrode and the common electrode, 

C vvs;Cs.o ~ 4.6:1 {with reference to a low voltage hquid crystal) 

ib.c vv^pacUtUKc of the capacitor Cj;, is vciy large to have tho etfect on the drivinf ot the 

ijqmd cn,fstai. displav. 

AL.<.ord3neh a .uttaict! oDiCv-t tttoidmg to the pic^ont invention dettcases the bad 
influent »: to the switt hmg eU ment trom the common voltagt applied to th^ uppei pant 1 ol the 
liquid cr\fstai dispLay. 

Also, anodier technical object according to the present mvaition prevents the 
unnece-^san' voltage losp and improvt <. tht* driving voltage t ffiaencv of the liquid cr^'stai display 
bv >rH>L?o't liS gi.no],\tjag {ho jonut {u n (>tk\l ot the iha^huicJ ^olLig*^ of the s>XMtching clement 

[CONHGL RA i ION AND OFfcRA I iON OF IHt INVFN I tON] 

A thm him tramistor according to the present mvenhon includes 
a gate electrode, 

a gate aistilating layer fonned on the gate electrode, 

iiu. i>u<U'i lot i i\ i o V. V } K ^ K I ^--ulabn}' ia^ tr 

't M,iuiu eKi.toJt asui c! t un t,< t ricd on v5l k ast por itn ol the st iUKf)nt.LLK tor 

layer and tacmg to each other. 

a passivation layer formed on the soura^; ei«:trode, die dram electrode, ana the 
St mjtonduttoi la\ ei {ha{ is nt)t coveied bv {he souire t kvtrt^de and the diam electrode, and 
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t KloolJnv' nii'tnhi't fotrotd on Ihc p^ssniilion lasof, disposotl behveea tiv ■souicl' 
ek\ u udi- <ind tiio Uram dt'< ttodi", and mdt.k> ot tondiK tire m.Jtt>rifil, 

It is prctetsjbk' that the {jhielUing member i? electrically isoL^ttd or appi^d wUh ^ 
predL'lormmed vuilage, here, the predetennined voltage is <i negati^'o voiiage. \hn, the shiddmg 
member ts formed with the same laver as the pixel eiectrode, 

I{ H pH'fpj-ahle that the shielding mtmber is madt of 17.0 or ITO, the shittding mtmlxr 
has a horseshoes. 

A thm tilni Iron-MskH aiui\ p.mel according to th« prevSent invention includes 
a j2iate line mtd a data line, 

a first thin film transistor including a control electrode^ an input elec-trode, an output 
okoLtode, and a channel portion dispo^icd betxvten tht input ekctrodt and the output tlcctrodo, 
and goneratmg a gate signal lo apply it to tht gate hne, 

a s<xond Ihin uini luuisi'-loi including a gale ck'utroJi' con!u\t>^J U> thegak tuK ^ huc 
^'lecrM-iJe tonnctted to ihv data hne, dram electrode, and a ^.hannt 1 portion dispo'-to betutxn the 
s.ource eietliode and the dram ekctrodf, ^nd soleLti\cly transmitting a data signal irom the data 
hne accordmg to the gate signal trom the gate line, 

a pixel electrode connected to the drain electrode and receiving the data signal and 

a hrst shieldiitg member dispt^sed on the channel portion ol the tirst thm tilm traxxsjistor 
and madt of a conductive material. 

il !s pu'ii table ttiat ih» ht^t shicklso^ mcmht i e.Lvtn*alK isolated or applied wUh a 
piedett imini'd \ oitaf,!.<, hno, the pfedriCTnuned voltage a ne^vUn v ^ oUage. 

A hqutd stal du-pLn a<i.oidir>g to th« pio^i rt cnticn Hit Judco 

a iirst display panel including a plurality ot gale line and data line, 

a tirst thin tilm transistor iivcluding a control eU^ctrode, an input elet:trode, an output 
i lectrode, and a channt 1 lov^r, and generating a gate signal to apph' it to the gate line, 

a 'SiTond thm tiim transistor sekclively transmitting a data ^.tgn^ti from the data line 
accoidm*; h> dio ",aU Avm the gale Une, 

a ptv okvtKXi ' tonnettod to tht second thin film transibtot locening^ ihv d.ita -~tj;nal 

and 



August 16, 2010 
Page 10 



Pa-iKorea 
Patent & Law Firm 



1 -^hu'ldini', n\ot\U-»er iormed on the chatuvi iaycr of the first thin tilm transistor ond made 
oi a conductive ma tenai, 

a setx:>nd display panel having a common electrode, and 

A liquid cryslaJ iaycr dispa*;ed between the firsi and the second dispiaj- p<ind$, aligned 
tucordinj', to dn clei trie field genonjtevi bv tht* common t'lertrode v?nd the pixel electrode 

AKo the itisi shu'lJtno niombo) max bv 'O' m^d x\. tth ihr vime layer as the pixel electrode. 
1 he common electrode may tace the shielding miMnber. 

A manufactuiing methfxi of a thin film transistor acrordittg to the pi-esent invention 

inclttdes 

forming a gate eletitfode on a substrate, 

forming a gate insula tihg layer on the gate electrode, 

f<>rmmg a semiconductor lay oh the gate insiiiatmg layer, 

forming a sotirce electrode and a drain electrode on at least portion of the semiconduc tor 

layer, 

forming a pas^sivation layer on the souK:e electrode, the drain eiectxode, and tiie 
semiconductor layer thai is not covered by the source eU?<,:trode and the drain electrode, and 

forming a shielding ttiemheir oh the semiconductor laver between the source ei€«rtrode 
and tlie drain electrode, and ihade of a conductive material 

The shielding member may be made of IZO or ITO. 

A manislacfxtring metlipd of a thin film transistor army paiiel according to the present 
invention includes 

-njiu; a i',tUt' i.'k\lH)uo .ind <i ^vfUtoi olix tK>d( on subs:uUc 
knmmg a gate insidalmg Uix'er on the gait, eit'ctiodo and tlie Lonlroi eioctrode, 
forming a semiconductor layer on the gate insulating layer, 

forming a sounre electrode and a drain electrode contactetl wtdi tlie semiconductor layer, 
and an input electrode and an output electrode, 

toannv a passix utioo lax ! j i i - -.v.k. < c 'rndo .■iUvi the dTam A<\ tuvlf, a.ud the xnpui 
eli'itroui' CiuA the putpat '-lo^ uoae, and Lln. -^umKitnaLKlu! laxet thai ib not tuxoiv'd H the --omct 
elecltode aud Ihc Uuia eK^t^ode, and the Input eiet-iiode and the output olei-trode, 

forming a pixel electrode on the passivation layer, and 
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forming a iiist shielding member made of a conductive materiiai on the passivation layer 
betvv'een. the input electrode and the output elatede. 

It is preferable that the pixel electrode and the &st shielding iTiernber are simultaneously 

fomied. 

Hie manufacturing method of the thin film transistor array panel may further include 
[o rimi\ a s( omd shicldmg mcmhcn on the passjvatiort layer between the souice eKtrodc and the 

dram electrode, 

Tiif pusont in\onlK n nou will ix' de^t. i< ^ ilK btmn^ifei v !riuit.Hni.( to *he 
accompanying diaumg^ in which pieierrod cmlx->uiment«; oi the unonlion aic -ihown ihc 
present invention may, however, be embodied m many ditterent hrm& and should not be 
consb'wed as limited to tlie embodiments set forth herein. 

In the drawm^'.s the ihicknesf; of iavers, hims and legions aic exagwciatod toi claritv 
Like muoera! j<U' to hk*, eumenb thtou^^hou' U will b undo> tooJ thol uhon vk.runt 
«<ui.h a^ a hner regton oi sab^tiate 5>- lefoiiod to as txnng on anothet '^lomrnt i* can ix» 
duccti\' on the other oioiiienl oi inlermung olemonts ma\ ais.o be present in conUast \\hcn ^r\ 
element is reteired to as being 'diiectiv on" anothe element, there are no mter^onmg elements 
present. 

rhen, a hquid crystal display according to embodiments ot lite present invention will Ix? 
dest. ] ib«>d u ith ) efei ent e to the a*, rompan^'ing di amngs 

IK I 5 a '^lixk diaoi un o! i luyvd (.nsial di-^pLn a^ (.ordhig lo an ixsmpiaiV 
emlxKhuu nt o* the nu'-en u)\cnbt»n, ruui I iC 2 !s (x.nn <)knl i ituit (.Lajnam los Mil pivi o\ a 
liquid (.nstal dis -"av <u4.o.otn<^ to an exemplan < mbodiirt uU>i the p t-en{ tn tolioi 

Rtlemng to Fig 1, a liquid crystal displax ai.<.ording io an embixiiment include-^ i liquid 
(.i-vstal p^nci a*.sembh "^tXl, a gate driver 400 and a data dm or 5(K) that are tfmiitxtod theretf*, a 
giray signal generator 800 connected to the data driver 500, and a signal controller 600 controlHng 
the above elements. 

In a viev*.- point ot an txjui-i'alent circuit, the liquid crystal pane! assembly oOO includes a 
j-ilLtraliiy of display signal lines GrC.i and DrC?:ii and a plurality of pixels FX. connected [hL-relo 
and arranged sutetantially in a matrix. 
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{h( displu stni! hnis C», (.li .\nd 1> D, mduJo <i phn ihtv ot 'vu> (.<((.. 
tTtmsmitbiy gatt sigrtdK {diso u't^ru'd to ds "s^dnning Mgnais"), and a pJuudjtv ot dd.ta kni'^ Dj- 
Dn tiant>mittmg data bigBtilt>, Ths, gate imei> Gi-Gv, extend bubstantidliv in a um direction and 
sttbstanlially parallel to o«»ch other, while the dAin hnos D -Dm extond <5ub>^U-inU<sll\ m a coluam 
direetion and substantjaHv parallel to eadi other. 

! u h p ^oi »K lad i V ikhint,', ( lo! i> i^ U «. onm <, It (,{ ,(i ^hc displa\ Mi'n h.n t.i, a n1 
i) -D 1 cu-)d <! bquid i.n^Mi t^jp) !\r C Jiul ci stt«aj>e <apv5u!oi <^ ^oi^inafJ ti^eietf* Iht. 
stoiaj^etap i< itoi C i u^.u Ivon^iikd r iu\ css^^jry 

I he "^wiUhmg tiemcnt Q piovided on tht lowti panel 100 and havmj? tiijec tenmnaK a 
control terminal contieeted to one ot the gate Imes Gi-<j«; art input termmaJ connected to one ol the 
data lines Dr-EJty,; and an output tta-minal connected to both the LC capacitor G c and tlie storage 
Gapaator Cs?. 

lh< K ^ ij,aiik>j ( K i'ukKk^ a pixd ckvtrodt m |,no\3 kd on Uu ox-, t [\ n 1 HH> and 
1 (ommnn ek<.t!odt 27( pu>xideJ on the upj->er panel (JoKned to as 'a ^-dlot .du i a!la^ pand ) 
200 at> two temimaih ihe LC tasci disposed IxHwuat the two electrodL'b 190 and 270 function^ 
a- dieKtUic of the 1C t.apai.itor Cu - Thi pixel ekchodt 19{) K connetted to the '^u'it<hu-)g 
element Q, and the common electrode 270 is supplied with a common voltage Veom and covers an 
entire surtace ot the upper panel 200, Unhke Fig. 2^ the a>nimon electrode 270 may lx> pnnaded 
on ths'kwtrpanol l{)0,and both ekehode*. 190 and 270 mav have <.hapt*. of baisoi stupe'^ 

ihi ^}(uat;i' ^.apatHot C »uiudes the pixoi ek;.!n>do ]9(i ard a ipuits --I'ld hn< , 
v^hi^h is piovuKd on the [o>%e' panel ItKV o\t*tlaps {h* ppti dutKnU iW \ia an ni^'fia Oi jud 
supplied wdh a pu vktCiinixiod \( \ a,;*. sikIi as the konmKip solUi'^e \<.oni VUei 'laln e!\ J'f 
stoiagc <.iipat itor Csi includes the ptxnl t'leclsude i^O aiid a pinvious gate line, vvhith oxftlaps the 
pixel elet:trode 190 via an insulator. 

Foi color djspla\ , i ach pixel PX mav repn stnts one oJ colors, and it ii> pos-^iHe to provide 
lolor *'{iers 2'^n ot jod t^re<^n ot blue on the u-gion rot lespondnv; to !h»' pixtl elertrode f^O 1 1 
* Kj 2 the KO^fH U\ V i<niii<.d on tin voru sponJin", Ui'.or oi Me upp< i paiiei 2""!^ ^u\se^eJ 

th( lokM ti'in i^Onvv lx\i kk d on Ot undet the pixel ek\ li odi i^-Hjiinlnt \o\\ti pasii i Un> 

<^'*tu (u n'ott poki 1/ i- i,uoi shown) loi the poiaii/ation aie attached lo at least one ot tlic 
panels 100 and 20i) ot the liquid crystal panel assembly 300. 
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The gray sitTniai gtmefaior 800 pJe^t:•rai:(^s iwo sots sif a plurality of y^ray vollst^t^s !■(■•] a ti'ci i:a 
the transmittance of the pixels PX, The gray voltages in one set have a positive polarity with 
respect to the common voltage Vconij, whik; tiitm* in the other set have a negative polarity with 
respect to the common voltage Vcom. 

The gate driver 400 is connected to the gate lines GrG,, of the liquid crvsta.1 panel 
assembly 300 and appiit-s '^^aie 5i>j;n,:ji$ with the combinaiion oi a gjtu'-on voilage Von and a gtite-off 
voltage Voi'f. The gale dris-er 4!:)0 nuiy iruiudf a pluraliSy of integrated ^irt.iiiis IC:. The IC oi ihe 
g.Ue driver 400 accordiiig to an exempU-uT embodiment ot the present invention )vis the strvicvure 
(the GIL structure) tiiat the circuit executitig the functioti as shown m HG. 1 is directly mounted to 
the liquid crystal panel assembly 300. The mmi of the pluraiitj" of circuits forming the gate driver 
400 are tlie switching eiements including 0ie ftiin fOm transistor. In general/ ach of the driving 
circuits is connected to one of tlie gate lines Gi-G^ and includes about fourteen thin film transistors, 

FIG, 3 shows the thin fihn transistor tra asm it ting tSic f<atc-on vo1la<',<;> \\->n to the 
corresponding gate iinos Ct-Ci:,. As shovm in FIG. 3, the thin film transistor is supplied with the 
source voltage iron) an exterut-)! tiiroiigh tb^e input 5iigRai line 171 a, and receives the driving signal 
through the control signal line "126. Accordingly, if the driving signal is applied through the 
control signal line 126, the thin film transistor is turned-on; the current of the source voltage 
.supplied through the ii^put signal line ITla flows tiirough the turned-on thin film transsistor, 
thereby the gate-on voltage Von is output to the output signal line 176 and is transmitted to the 
corresponding gate lines Gi-G:-;, The voltages such as the so'urce x'oitage and the drix'ing signal or 
the control signal are supplied tron^ the signal controller 6{)() through a plurality i.if signal lir>es (not 
shown) formed oii the left side of the gate driver 4()0 on the liquid cryi^tal panel ast^enibiy 300. 

The data driver 50{) i.^ connected tct the data lines Ds-D,,, of the liquid crystal panel 
asst?mbly 300 and .selecte the gray voltage from the gray voltage gtinerator 800 to apply it as the 
data signal to the pixel, and the data driver 500 irwdudes a plurality of ICs. 

In an exemplarv'^ embodiment of the pn>sent invention, the gate driver 400 is directly 
integrated to the liquid crystal pane! as-e;nlM\- 300, hov. e\ er a pluralitv of gate drivers IC or data 
drivers JC are directiv attached oii the glas^^ substrate in forms oi' IC chips (chip on glass,, a CCXj 
nioui it type)., or may be moirjvled lo a TCF(tape carrier package) (not shown) and then the TCP is 
attached to liquid cjystal ptinel assembly 300, 
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Jh( -.^•■■'n.il lonhniio^ tiOO j't>n<>iJU's j control sign<^I controHmg iho i.ptn.au n o\ ibc j'ak> 
dn\ti 400 find the data dn\ci 300, and pnn'ides the t orrcspondmw amtrol hi^jiud to thy gs^te 
dnver 4U0 and the data driver 500, 

Next, a stmctwre of a liquid crystal display according to an exemplary embodiment of the 
present invejition will be descnl>td with refereiue io FIG. 3 to FIG, 7. 

MCi > is a vhom^Uu lo\(nU\u'\\ smix^^-in^^ 3 hinMif j Inin him iju i-sts c>i fo h u-^-mi' 
a gaKM)!-! olth'i> m a j.',ak' di n oidii\^'; U) <ifi exonipLuT t'jnbodirH>iU i>t .hv pie^t. iiu t>nlj(*n, 
F1C, 4 IP an oni.Ufwi \ seu shou im' o p<»irtin. ol t\\v thtn hini lumsi'-uv '-iUH\n m FiO \ and Fid 5 
IS a crostj-secUonai view oi the ihm idm traiisistor taken aiong the Uno N'-V ot HQ, 4. FIG f'^ a 
layout view oi a thm tUm transistor array pa«.d tor a liquid crystal display according to an 
oxempian' emixxiiment of the present invention, FIG. 7 is a cross-sectional \iew of the thin film 
tranPi'^tol ci:ra\ pandt>fl-IG 6 taken cilong the hne VU-VU\ 

! K . 0 f, i > ) Ci f lonal \ iov% of the gate dn\ t r i aa-toi x<\ i\ k> Is ji, kI r\ ^tal djv'pky, 
.wa 1 1C> 7 1> <,!o^^-HXt.opal \ )ev\ o' the display aiea amon^r rht> iiqaid t r\ ^ta! di'^p!av 

Fustlv a struL.tuii< o! a segion ol the gate driver 400 among the iowoi panel 100 and the 
upper panel 200 oi the hquid crystal display and the upper panel{coit}r tiiter an-ay panel) 200 ot the 
display area wiO be described with reference to FIG. 5 and FIG. 7, 

The upper panel 200 includes a transparent insulatioit substrate 210, and a Mack matrix 
220 fomiod on the insulation substrate 210. The hUck matrix 220 formed m the displax area has a 
r>0' iUt\ oi opeo oii;t. detininj: the pt\.>l are.^•^, uh Ic thi. blv k >v,atti\ 220 ionncJ on the jct^ior ot 
tht -Mtf dnsos -00 does not ha\ea scp.uatt openirg AKu ihi uppei pane' 2tH) mdudi-s Ihe 
loloj OKo! 2 >0 ol u-o yfi^'u and blue ruinu'd ai tlu> pi^K \ au a oi tht> di-^pU\ aiea an t xe^oal 250 
t' limed on llit color iiltoj 23{), a totntnon dectrode 27t) ioimed on the ovoicoai 230, and a:i 
ahgninent layer 21 formed on the common electrode 270. The pixel area is not defined on the 
region of the gate driver 40t) "iuch that the color filter 2^0 is not formed, and the alignment laver 21 
may be made of polyimide. 

In an e^^enipiau enilxxlunor o.^''^; xi i-st .m^ onO<in th<> tiiK kne^ - <iHht hquid tn-stal 
l.ner oi ihv l^t^>!^ai is aK^ut 7}.im, and the thickness, ,it ihv coloi tiito! la n\v raiigt o! abmit 
1.5pm to 1.6pm. 
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\( i .1 structtiro oi Ihc thm film UAii<!i*){or etrrsy panei oi tho hqmd slal dispki\ wiil be 

tkscribed. 

A pluiaiitv of gate bnes> 121 trdn&mitUng gatt sigmit> and a umtio! Mortal Imo 126 aic 
turmcd on the insulation subijlrato 110 ihe gale Ime 121 and the control m ! .a i "'d mamh 
i'xtmd m a hon/ontal dnfttion and th*> poition of vath j:!;att' Imr I2i tonn-. i (>1 rUsfx o{ 

} t iOd }2i the o*l 0) pcntioT »)t a<.h (Vjt > Itno ixunds 'ii ? h^^\ (huitmp ihoioH 

ro.inaHj a pk ifi'it\ oi t \} msniu '2" Iht poi h»n ol t u> i ontioi <-^Ma! 'hh 126 ionn'^ a lortiol 
electrode 124 a. 

Ihe gati Imc^ 121 oiui the (.ontiol signal Imcs 120 ait, prtteiabh maae ol a condtKtne 
la\er having km tesistnib,' sutb as Ai contammg metaJ such a<. Al and Ai allo\, Ag contamjnj^ 
rntta' sath a> A.g and Ag alloy Ho^\cvci, the gatt bn<,s 121 and ibe tontiol si^ial lines 126 mav 
ha^e a nuiUi~ia\eied stmcture including tht other ia\er madt of mateaa! such as \Io tonUumng 
nulal Ci i 1 h ad ilU>\ thtftot^iox <m w> ^ s o ^ bJ. j i,tn tuu Unj\U \\) ^On- ) v%hKh has 
gtxxl ph\stcal kht'miccii a kK u i, hu tonUut (.baravtcn Iks w ilh o iT^a etials suth as mdaim 
Un o\ide (iiO) and mdmni /m<. <. \ide (IZO), An cxampie <, i the Lombiaalion of the lowci Ia>er 
and theuppei iasei n.ia\ be <.hromium/aiuminum~nood\mium(\d) alUn 

Hie lateral sides of the gate lines 121 and the controi signiji hnel26 are inclmed relative to 
a surtace oi the substrate 1 10, and lite mdmation angle tltereoi rangeis about 30-80 degretKs, 

A <^at< msulahng lavei 140 prefetablv madk of siln on nitndt (*sjN\) js lormt d on ihf. gate 
lines 121 and the control ssgna! lines 126, 

\ pjuialii\ o. s^nnk omUu toi jshnds 154 und i^Z pukiabK maJi b\ dujgenated 
linoipltou'- !<.on t ibbi< i ikd >,o « S ) oj pohsiluou «k> fonxied on the gate msulaUng lavt-i 
140 oi Ou gatL tieatode 124 and the control etuLftodn I24a 

A plurahtA" of pairs ot ohmic contact islands 163 and 165 and otht^ pairs of ohirviG contact 
isU«uls 16'^a and i65a piokrabh tiaadc of bihcidt oi n+ hydiogenatcd a-Si heaviK doped with n 
t\ pt^ jmpitrit-^ ->K' formed on the snmii-onductor j-^Iands }'>4 and Is'S, tespectn eh 

.at uil -idts oi tilt ^tnuondaclor islands i-4 j ul I'^'^ut i Ihi. d tik K^muKi^ io^and 
bi-> ani and U aic int lined tolative to a surkxe ot Lht -^ubstrite \ IV anvi tbt tijiiiation 
angles ilunoot are pretciabh m a lange ot about '^0 80 degxees 
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\ 1 !<t U u 1.1 1!<3 \ine\ 171, j pinuiitv o! mpu! Mt*n<3l htn 1"! i a ph t U u o\ A^ 
ek (.itodi s 175, A pluiaiitv of output Mj^nal Imcs I7e>, and a piuraijt\ oi stoiage (.apcu itor t ondm tojs 
177 ,9ie tormed on the ohmic tont^ktb 16S 165, 16'^a and l&6a and tht gate inbulating iav<.r 140. 

Ihe d^la lines J71 fot lran«unittmg data voltages e-xtend substanhalh \a lotv^jludisnal 
dmxtion and mttrsr<t th( Imos 121 FtKh datd litnc 171 mdudt's \ pliiraM\ b^i^nl.1^^"^ 
iiO|( (.tins; Umatd Hio Jr m ( UvltOiJos 1 "i k> i")m a ->AnakK oi sdara ol« c ti Oxit ^ ! > T (hpoir 
ot tlu souue t k>(.lu)t.k>s 1""^- sud iW aunn ek-aiodi'^ T"^ ajo stpiuiUd !u.u la h othoi .?.d 
opposite uKhothcj With rt spot-l to a vT^to dec trodf 124 

Ihe mpul signal Imv J7ia imludes a poitjioiiinamh cxtonduij.'; m liu serUv^ai diatUon, a 
plurality of mam branches m the bonxontal direction from the signal line J7ia, that is, three mam 
braiubis fiom tht piedetermmcd portion of tiic signai lint 171a thcieb\ foimmg an input signal 
line connection 172 Ihe mput Mgnal hnc connection 172 mdude*; a phualit^ ef hsanche? with a 
v,omb sha|.H> ol an uniiorm mteival in the \crtical direction^ thereby totmmg an mpu I electrode 
173a. 

Also, Iht output Signal line J7fi uKlndt.s a poihon mainh extending m ihL xeitical 
dii et tion, and tx\ o mam bram h< s \tendmg h:om ihs. pr< dcU rniim d portion ot the signal hm 1 7b 
m the horiiiontal direction thereby ionnirtg an output signal connection 178, A plurality ot 
branches? are formed with an uniiorm inter\'ai in the vertkai direction on the lx>tii sides of the 
output sjgnal Hne t onntKtion 178 theiebv toi-mmg an output cleLtrode i75a 

\ I'alt tnxk and > ti>'-ibol oicthode a "^oaue tlufrodt ]/•> and input 

elicuod <uKi ! dnin detluiJe and an oul})t,$ t'e Uoue 17t^ ie--p tti\<.b <.>nji! a t ij.i 

iiW tuuisjsloH ri 0 aio.ig wiJi Ihe ^enut ondut lors 134 and 153, aud An «.>( iu 0 ui LUn 

tjansistni is re^pt'*. h\ civ foimcd m the sen"titonduct»">rs 1^ and 1 >5 tx?tvvcen Oie souiv* (.leLUode 
17^ and the mput eUx-trode 173a and the dram ek^tiode 175 and the output ekxtrode 175a The 
output tUctiodt 175a aittmatilv arianged along with th*;. input tiectrode 17^a of the output 
'>ignal hne 17b such that the thaanei tnrmed IxHueen the input (.k-ctrode 17^<i md the ontpul 
elet^trode .1 75a has a sha^x^ ot horseshoes. 

Ihcnn 'eopacik>rtondu;.ioi i/ o\t i i.ip^ ihe Lvpansioti 1? oi ihi' ,ni inn 12I 

Ihi. JUa h'u > 171^ lilt input sii<,nai lines I71a tlie dram elettu les ' the output si "lal 
i p( 17o ana the stouige i.apaut«r londuttois 177 aie pietorabH made of a (ondiictixe 
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has hi<.r, low tosjsiiviSy sik H Af, Al foniaitiiag mcSal surh A\ and A] ,:ij1oy. Ap, roniiiining mt'iai 
such iis Ag and Ag alloy. l-!ovv«ver, they may have a niuiti-iayertHi (structure' inclndiiig the other 
layer made of materia] such as Mo containing metal, Cr, Ta, Ti, and ailoys thereof(for example., 
moiybdeniim-tiingsten{MoW) alloy), which has good physical, ehemiciji, and electrical coi^tact 
chariKterisHc? with other materials such as mdium tin oxide (ITO) and indium ^inc oxide (IZO). 
All ( x.^ii^plo of ihv comhinaii'on of {ho lower layer and the upper layer may be 
dmmiiuxiv'<"i5i»Tumuii~ni.'uaynuuni(K'd) alloy. 

The lati.'rai mJo.s oi the data Hnts 171, tlje input i^ignal lines J7it5, the drain electrodes 175, 
the output signal liiies 176, and Hie storage capacitor conductors 177 arc ixiclincd relative to a 
surface of the substrate 1X0, and the inclination angle thereof ranges about 30-8C) degr<,H>s. 

Hie ohmic contacts 163, 165, 163a and 165a are interposed only between tliie underlymg 
semiconductor islands 154 and 155 and overlying layers including the data lines 17J, ti\e drain 
clecixodes. 173, and the input smd the output signal lines 17la and 176 and reduce the contact 
resistance therelx^tween. 

A passivation layer 180 is formed on the data lines 171, the drain electrodes 175, the input 
and the output signal lines 171a and 176, the storage eUK^trode capacitors 177, and exposed 
portions of the semiconductor islands 1 54, which are not covered with the data lines 1 71, etc. Tlie 
passivation layer 180 is preferably made of photosensitive organic material having a good flatxiess 
characteristic, low dielectric iniisulating material such as a-SitCTO and a-Si:0:.F formed by piasma- 
enhanted ■.hemicaj \<ipor deposition {I-'I:.CVD), or inurgaaic moteri.ii such as silioin nitride. The 
pa^sivcUion uner iSi} nuiv have a duu hle-layered struilinv including silicon nitride tihn ^md tiie 
orgai^ic material islrn. 

The passi\.'aHun layer 180 has. a plurality of contact holes 182, 1.S5 and IS" exposing the 
end portions 179 of the data lines 171, the drain electrodes 175, and the storage conductors 1"77, 
respectively. 

A plurality of pixel electrodes 190, a plurality of shielding members 196 and 196a, and a 
pluralilv of contact assistants 82, which are pveiei abh? made of transparent conductive material 
such as iT'O or IZO, are lOis^ied on the passivation layer ISO. 

The pixel electrode.'* 190 are physiailly and electrically conitected to the drain electrtxies 
175 through the contact holes 185 and to the stonige capacitor conductoi-s 177 through the contaci: 



August 16, 2010 



Pa-iKcsrea 
Patent & Law Firm 



ho t 1'^" Mil I' Hi i hn> p!\i i 4 ioi ri'Jf^s 1^)0 u'tont^ the iLit.i ^ciiL^os horn tho dtmn olocttodos 1"5 
an J transmit th< n'tt»n t d ddU Yoltfij't'^ to tht> stoia<^(> i.^pa< itor i onduc tor^ 177 

The shitlUmg mt.mKr 3% is foimed on the chdrtnel porti<m bt>t"VM.en the dwiB tit<.trodt. 
173 and the utjlput det.trodc 175a, md the t-ouxce oiectiode 173 and the mpul olecliodo 17\i llio 
'.hukhng ehxn{>dcs 1% fomiid the otJt|iut olt'ttjodc 17% and the mput eUittodt I7'^i h<is the 
shapi ot h(i3>tsh»i am n(u\ - {ht mU oh \ oH .sppi eJ f)om !la t\. rual njou h a 
•^iipal hiH(,iui ^iKv ni In t»i e\i.nipia^ ^.iniodnjeU t){ du piesun liiMLnUon {he shioldmf 
n'!*;piba i'H-' L^pplud utth tbt jnik otf \ol!:aj't. \ oh hciuosoi an'' ^ o!t u'e maj be not applK d, 
md a j.nound \ oUagt mav be applied except tor Uic gatc-ofi oilagu \ oil 

Again retemng to F-IG. 2, the pixel electrodes 190 supplied mth the data voltages 
gtnerat*. ekctm fields m Looperation with the tormnon electrode 270 on tht. upper panel 200 
uhich reanajic^e liquid ci\stc?l mokcuies m the liquid av*;tai laver ^ between Ivvo ttottaxie^. 
and 270. 

A- dtM I tx^d w'^tne a pwi i iltxtiode ]^K} and the common ik^node 270 iorm a hqusd 
vustal capatUoi \vhii.h n-amtains the ^ip'^'ied collage altei a twin ott oi the thin idm tjansj^iitu 
Tbi othei vapa».5toi toj enhan<.ing tbi; \o3tage btonng <.apatjt\- is t.oupUd m paialk'l to tht liqusd 
tn^vtel tapacitoi and the other capacitor is leitrrtd to at. a "^toiage capacitor" Hic storage 
capaotor Csr is implemented bv ovedappmg the pixel electrode 190 with the gate line 121 ad|acent 
tht'ictofief^ned to a^ a pio\ious s^ato hm The lapantantes ot the stoia^'^e vapautors tt , tl^f 
■^[o^*^ ( ^^^x^tant^.•^ atL tiUROsed b\ pu> id nj. he pipjet ors i;*/ ( stendi d i ofti ht >ale Imc*- 
!21 kn 'ntu.Hjn' tneiLipfj'v ana^ tnd K puiMdirr Uit --Unage ^apatiioi tondattois l"7, whuh 
Ml ivi K' Ud to t w ptxel ikt.lHjdt,s i'-JO vjnd o t,*!ap tht. pju)et.tions 127, under the pasMvatson 
iaver IbQ tor decreasing the distance between the ternrtnais. 

Tile pixel electrodes 190 overlap the gate lines 121 and the data lines 171 to increase 
aperture ratio bttt it is optional, 

Iho (.ontai.! as'^istants 82 aie *onnei ted to the i<\poMd end poition** 17^ o! {he data hius 
r\ ihou h^h< u>ntu<tluk- iS2 u'^p^vti%a> n< umUut . .-istut ts ^2 "iot< t UHt ^\pos<daHi 
lorfioii^ i/'-) and (ompk mon{ lin^adhosion bel^tseon the end poition^ I/*-' and exit maidt^Kis Hit 
it is optional 
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ek\ nodes 19U niado ot tran«partnt amduotivo polymor For a rt'iU'<.tj\(' I CD thi' pixel 
ckctrodes 190 are nidde of opaque reflective metal- In tht'st caj-es, the contact as^istant^ 82 mav 
be madt* ot materiai such at- ITO or iZO ditJetenl troBi tho pixel c1<h,'lrodes 190 

An .dignment Kn'or !1 pn'forablv inado of polvhiiKk is coated on tlio pixd dectrodes 1<^H), 
{h( ^hitki ng elutKHli F^fi and poitums of iho p^i^sivation layir 180 that are not covtrtd witJi iho 
pixi i vk\ ;r<vWs I9t! cind the shu'idinj*, ek <. hodc - 

A?* abovi Jfc>H'Jibed, the shielding eltHt!ode-> on iht uwnno!^ ot {be H I-- Nock thi: 
eltect of tho comiTion voltage Vcom apphod to the comt\um ekcti-odt 270 on liic Uqmd ciystal layer 
3 or the other ekxtrode to prevent the deterioration of the threshold voltage of the IT I s. In 
addition, in an exemplary embodiment of Ihc present invention, tlie gate -off voltage Votf i^ 
applied to tho ■^{iietdmg member 1^60 such tiiat tht voltage differoiict betiveen tht gate tkxtrode 
and the 4nek'ins:\ nurnKt '^^6 ujtliiot un t^<;?^ed aoOid c. dn\ \ckof,e ei tbe ITIn js 
reduced and cjd'^'aixi^s eh*' '^wttthiag ttme oi the 11 i theJoK in* u\i^ni\ the etin k .i> s oi the gate- 
on voltage and llit? olficjencx ot the operatutn ol the il is 

Now, tht display opt ratum of the alwe-descnbt d hquid cj ystai displax, wiii be descnbi; d 

m detail; 

The signal controller 600 is supplied with mput image sigxials R, G and B and mput 
control stjpalfj controlling the display thereof such as a vtrhcal •jvnchroni^ation signal Vt^vm, a 
ho j'otila ^M.ihioai' Imr ->^;n.U H<^\ , ni.nn >\\k \}Cf K ond a d^^t^i ."naiile Nioaa! 1)1, ! 'nn 
ao i\t<.nu!! ipbtf- lontinlier (nut ^hov ii) Xiht j^eneTatm^' gatt tonlio! ■-ij',na]'- <.tAi J j"d 
daUi. v..>nt}ol s^giuiis C C>Nr2 ,i'id puKCss.nj' the input unage Mf^Oxih R, C tiaU B susiabk' .on ihe 
tipexation ot the ktiiaid oiVijlal panel cis<*embK on tho basis ot the mpiit contmi i-jgnui^; atid the 
input image signals R, G and the signal controller 600 transmits the gate control signals COKTl 
to the gate driver 4iX), and ti^e processed image signal R', G' and B' and the data control signals 
CONT2 to the data driver 500. 

Ihc onUo! --le.nals COKTl indude a ^canning start s-^is'.nol SIX loi insliiKiinj-', to 
outpitt ->t.ut ihc gale-on polse(the high period of the gate signal), a gate ciock sign^il C r\ tor 
I ontjolkng Ihe ouljnu time of the gate-on plus, an output enable signal OE for delining the wtdllt 
oi the gate-on pulse. 
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The dati) conlrni si^',n<Js C ( >,M2 mohult^.i hori/ontil ^^v MrhriiOi/.tiion ^I^mI sij^-.n.)] H 'or 
insti'uoting to input f,tart ot t\w nr\<if^v data R', G' <xnd ?>', .5 load si^/\t\l iOAD for uistructiny to 
dpply the data voitdgcs to the U^ta lines Dj~D«!, a inversion control signal R\'S for rex'ersing tlu' 
polarity ot the data voltages (with resptKt to the coiMnott voltage Vcom), and a datei clock signal 

HCLK. 

5 ho vliU dt.\or m) se.]ut>rU..in\ uveiv>'s Uit imaoe ujt i R', ^ .' and R' im 3 nixri n>\v 
i!t.(.i)idint' to fJio datvS Lontio) ^^f^\M CO\l2 itom tho s\t;iuil t-oiituniot W)0 siiu! si>kM the gniy 
voit.u'.os tonv^rond'Hi^ to the imaj';e dakJ R', C ' and W .imong the g'av •^n'^nais hum tht; s^rav 
•signal *><?ner<itor 800 to convert the im&^e data R', G aiul B' into tlic correspondmg data ^''oltage, 

The gate driver 400 applies ttte gate-ijn voltage Von to the gate Hnes Gi-di, according to 
the gate control signal CONTl from tiie signal controller f>OU to tum-oxi tlie switching element Q 
connected to the gale iines G}-G,^ 

ihe doU dtn^i 500 supplas th. data ^ollaj'.o lo Oh^ (,Oi:o^pn-idin^< data hiic^ D^-Dp 
during the tinn th^t one ot xhv ^\a{e iines -G t. apph( d wnh ihe ijati>-on voltagt \on such that 
the switching elements Q connetkxt ^ o ot one lou aie tumed-on [{h> pfriod is reierrcd to a? 
" 11 1" or hori^'ontai period and equal to one penod of tiie hon/ontai svnchroniymg signal Hsn nc, 
the data enable signal DE, the gate clock CPV]. The data voltage supplied to tlie data lines D^-Dm 
IS applied to the corresponding pixel through the turned-on smtching element Q, 

Bv this method, the gate-on voltage Von are stHjuentially applied to all gat«: linos Gj-G.^ 
during one fsamc to appiv t!io data voUaejt^ !o al pncK \\h<-n the ne\t fuimr ^ta)t-> .Utcr 
iinj'djijh', ore frame Ihv irwct'^um tontrol sio^nal k\S appin^d to the data dsner yOO i> (.ontioilad 
j^uJt iKat ihi polviix of the data soU«^;e^ us t«'\oi-i*d (\^h(.h ii- v.aru'd "lunm uueJMoa') The 
inveri.ion i_t.<ntrol signal RVS may ht' akt) conlroliixl such that the poiaiity ol the data \'ollag(.-<: 
flowing in a data line in one frame arc rcvei^ied (line inversion and dot in\'orsion), or the polaritv' 
of tht data voltages in one pixel row art reversed (dot invereion). 

Next, a variation ol' a tiqutd m^stal and an t<qutpoten{ial line according lo a variation of a 
■.imw\oii. \nlu-'^\r \\oir, apvlwd to the tominon ciei tiede 270 wih he de;>u-)iK d Uh iet< n mo to 
t-li- ^ hiG HA ti> f-<K-. hi. an^ \«n\\s showing a \'ariation ('if a liqitiLi v.i\sK-il and an rquipotontiai 
line according to a variation of a common voltage Vcom. 
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f-Rj shoos a ^L^u o> j liqtiui tn'Stal and sn eqiupotutitwl hie \v n i <3;'pi\ i 
^^>mm(m \o\t<x^)e ot ^\ to a t oninion olct-trodt;* 270, FIG 8B shows a stato oi a liquid t n sud and 
dn equipotential kne when applying a common \ oltagt ot -1,0V to d ^.ommon electrode 270, and 
HG <5htiws a <4tate oi a iji|uid cn'^stal and an equipotoitial line when lemovmg a common 

^ lOM n in 1 R. S \ onJ f K M) as tht umin^on volU?^ o \ > om ap}Mi( 0 lo fbt i nmmon 
Ici iu> k> 2'~0 uivo (-od tht> etf a o$ {Uk <omm< n \o\Uw< Won-, wu 'ht driiti \oiLi"i> d.id thi. 
\oit'<.r( lespt^tui-h applh^.1 to Hie ^.uain t ie* Uode and ho souuo ekvnodo is lasrcro sut,h 
thot tht equspotentsaj hue Jt> fomtevi parallel to the upptr panti 200 applied \Mth the common 
\ oUagu Vcum. Howe\ cj , as shown m I IG 8C when the common cle^-trode is remo\ ed su< h that 
the common voltage Vcom is not apphed to the upper display unit 200, Uie eqwipotential hne is 
deteimmcd h\ th*. ctkct ot thi dram volta<;e and the somct voltage siKh that tlic arran<;cmc3,it ol 
the htjuid sUu Evo!<.(.uk i dekiiniiKvi in <, U < J *. * v nui'^i. I ju'iui n< ( d 'o the anaa*?ement 
of tho liquid (t\ --ti! m>>Wule t'^ op^tafoJ jh Au i ' on \ ejtk il to {h( * quipoVntial \mi 

A- pKViousi\ dc->cnbLd, ^.s tiK % jUk o{ the *^ommon voltage \cum applied to the 
t ommon i k't trode is dtx reaped, it is g*.n<: rated that thi thrt>sho!d xoltagt ot tht thm tilm tiansi'xtor 
IS decreased, thereby it may be confirmed that the operation etficiencv oi tlie thin iilm transistor is 
improved as the common voltage Vcom of the small value is apphed. 

Next, a variation ot a gate signal output from a gate driver according to a variation of a 
common voltage Vcom will be described with reference to FIG. 9A and FIG. 9B and HG. 10 A and 
FIG. lOB. 

riG 9A sho-iv- d variation oi a i',ato ^i, ! al output hom a dux^ ^ h<>n u-p<\.o<>;\ 
appivmg a common vultago oi +^ ^\ m a -^tate that a liquid crv'tal layer 3 is not ieauHcd, Mid hlG 
<?B Mxws a vanataon ot a vrate Mgnal output trom a gate dnver when respectiveU applymg a 
(.ommon voltagt ol +3.3\' m a state that a liquid t-iTstal layers is r moved 

Al«50 HG ]{)\ slunv'«i a vatiation ot a gatt.- stv^nal output trom a gate dnvot x\h<"i 
xospetlneh arpix mi' a von moji soIta"f> ol I 0\ ir .,' sUU iK-t a hquid v. ^^ta^ ia\ ei 
tniKJ^.vi, and I R.i iOB shouN a vaiialion of a gale signal output htinT a ,;ati d'-noi v^nor 
respet tivelv <3pph mg a common voltage ol -i 0\ in a sl^Ue that a liquid crvstal layer s is lemoved 
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VVhcin \h{.' hquid crysi:a] laytrf 3 is tint rentioved, if the yfitt' ^h\nvi\ o{ ■J-2,i.6V is i-ippliiiii.i to 
the gate driver 400, in tine case of FIG, 9A, the gate signal of abtnit +:14.6V is output m.ch. that the 
voltage drop of about 9,0V is generated^ however, in the case o£ FIG, lOA, the gate signal of about 
+20,6V is output isudi that li-ie voltage drop of about 3.0V is only geni;5r;5!:ed. i.ikc ibis, as the 
value of the common voltage Vcom is decreased, the influence of the liquid crystal la\ er 3 and the 
ga!;e electrode by the c.Oiiimon volu^ge is decreased such ihat the voilage d.)op of die ga!c sigiiai 
outjiut from the gate dri^•'er 400 £ind appiied to ihe correspondirjg gale iiiies C-Ji-G,, is decreased, 
thert.^by the operation efhciencv of the thin film transistor is improx'ed. 

FIG, 93 and FIG, iOB show the variation of tihe gate sign*\i output when the liquid crystal 
layer is remover and the gate signal of +23,6V is appKed to the gate driver 400, and there is a slate 
that the influence of the liquid crystal layer 3 for the common voltage Vcom is not existed such that 
the gate signal output as +20,6V and +20,8V does not have the difference in the cases that the 
common voltage Vcom of ■*-3,3V is applied, or Ih^e common voHasio Vcon) rsf -t.OV Is applied. 

While tb.is invention has been descr).b(?d in connt/ction with vvh<3{ is presently considered 
to l^e practical exemplary embodimtents, it is to 1k.> understood that the invention is not limited to 
the disclosed embodiments, but, on the contrary, is intended to cover various modifications and 
equivalent arrangements included within the spu'it and scope of the appended claims. 

(ADVAN'I AGE Of THE INVENTION] 

As above dt-scribed, the present invention forms the shielding niernber on. the channel 
portion to pi v>\'cnt ib.e infi,i.tence from the commtm voltage applied to the common electrode of the 
upper panel for the operation of the thin film ti'ansistor formed on the lower piinel of the iiquki 
crystal display. Accordingly, the increasing of the threshold voltage by the common voltage may 
be prevented, and the capacitance of the capacitor generated between the common electrode and 
the gate electrode may l>e reduced, thereby the operation efficiejuy of the thin film {rasisistor may 
be increased, and the m-sri-acf.'ssi^ry Ifisr^ oi tin- j^iUe-rn! \'oltage rnciy be prevented. 

Also, the shielding meiviber is apphed with the voltages-) such as the gate-off voltage, and 
Ihi? voltage d),ft'(?):<;?na;- bi;>i:vv<?tin tin? shiekling n-ietiiber and the gatt? <;rlectrij(.le is ksrgelv irsv: reasii-d, 
resuitantiy the threshold voltage of the thin film transistor is largely dtKreased, thereby tlie 
operation efficiaicy of the thin film transistor and the efficiency of the driving voltage are largely 
improwd. 
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m,3nufdcturiTig cost is not Tncre«Jf«ed, and tlie manufacturing process is not iiurtMs-ed. 
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[CLAIMS] 

1. A thin film transistor comprising: 
a gate ekx'trode, 

.1 gatt m -iibtmg la\ ei laimrd or xht gift (.k\ tidde 

C5 <>0)n)c (.n^uuc !as hmiit^i on tho gato tn-.ulo[lmg la\ oi , 

a sounc rU'( trode <mii a drain eitctrodc formed on at least portion of the semicohductor 
layer and facing to each other, 

a piassivatiort li&jm formed on the source electrode, the drain electrode, and the 
semiconductor layer thM is not covert?d by the source tfetirode and the drain eleiirode, and 

a siiielding member fontied on the passivatioiT layer, disposed betweeti the soutee 
electrode and the drain electrode, and made ota conductive mat«,?riai. 



2. The thin film, transistor of claim 1, wbefem: 
the shielding member is elec:tricaliy isplated. 

3. The thin fihn transistor of claim 1, wherein: 

the shielding member is applied wi&i a predetermined voltage, 

4 The thin film transistor of claim 3, whereiii: 
the pfedetertnined voltage is a rit^gative voltage, 

5. The tliin film trarisistor of claim 1, xvherem: 
the shielding member is made of IZO ot ITO. 

6 I he Ihut hhv nssst^ n\ r jm 1, wherein: 



7. I he thin tiim transistor ot claim I, wlierein; 

the pd*^s^vatlon layer is made oi an organic msubtmg material. 
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K. A il un him transjslor array panel comprising: 
a gate \me and a data kne, 

a fubt thm him tran&i--tor mtluding a tontrol *,lcctrodc, An input ek>ctrodc, an output 
uloctuxk^ .wJ a (huixi v ^ ptotinn dispos* d K'txvtvn iha input electrode and the output okx'lrodo, 
drsii gon< raiiH'^i' <i , . tt H^-^n ti to appK it lo the ^ att' Imt*, 

.1 sCi ond thin i^lm iransHtor in» ludm^' u s, ik e.t < tnxi* t onnc> h\i iia sviti' hiu , a -.ouu e 
I ictiroJc t.onm i tod to Uu d.Ufi bno i din.u oi' <. tiodt , and ^ tlunnoi fortnsn di^piJi>ed K>t\soyn the 
source electrode and tin dKU>? oiivnodi ^no s( let tnolv trartsmitting a data sijjnal from th>: data 
hno according to the gale Mgiul iiom the gale Une, 

a pixel etee^trode connected to the dmn electrode and recei vmg the data signal and 

a first shielding member disposed on the channel portion of t!ie tirst thin filijii transistor 
and made of a conductive material. 

9. Xhe thin iilm transistor array panel of ciaim 6, wherein: 
the first shidding member is electrically isolated, 

iOi The thui film transistor ajtay panel of claim Wherein: 
the tirst shxddmg memlx^r is applied with a predetermiited voltage, 

11 \i)c ihvi i li m t) ao^i'-!:i >r o > ) ,i\ p.mt i ot ciami It), whcrcm; 
the piedt'tOTinineU \ oita^'.c i-- a negali\ v volt<-igi' 

12. 1 he thin tilm transistor array panel, of cla im <S, wherein: 

the tirst .shiddmg member is formed with the same layer as the pixel etorode. 

1 ^ The ihm tiim transistor arrav panel of claim lurtbor compnsing' 
c' so. oiid ^hickUm; n < MT.h< ' lot nu'd c>n ( baiinel porhon of the s.cvond thin film transistor 
and ^(l).v^^i lih thi' ^amt !a\ ( i i-. Tip pixel ekxUodo 



14. 1 he thm him transistor arrav panel of clami .13, turther comprising: 
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a r'i-issi'.'iJiion l.jyt'r I'ornn^'i:] b(.'ivv<>£?n the source eiectr<><it-<, i:ht> drain i-'kv itcitlt' and tht! 
channel porlkms of the first and the second tliin film transistors, and the first and the second 
shielding member and the pixel electrode. 



1.5. The thin film transistor array panel of daim 14, wherein: 
the passivation layer is made of an orpnk insulatingmaterial. 



16. A liquid crysta! display comprising: 

a first display panel including a plurality of gate line and data line, 

a first thin film transistor including a control electrode^ an input elecirode, an output 

electi'ode, and a channel Lay©", and generating a gate signal to apply it to the gafce line, 

a second fhin film transistor selecti\'ely transtnitting a data signal from the data line 

according to the gate signal tnnu the gcik; Uno, 

a pixel t'lect.rode connected to the s<K:oiid thin film transistor rtK:eiving tlie data signal 

and 

a shielding memte formed on the channel layer of the first thin film transistor and made 
of a conductive materia^ 

a second display panel having a common electrode, and 

a liquid crystal layer disposed between the first and the second display panels^ aligned 
according to an electric field generated by tlie common electrode and the pixeil electrode. 

17 The iKjutd . ix sUl di-pU\ oi dann In, v. ht>u> a 

the i>hield!ng meint>er iormod w ilh sansi* la\ i<r as the pixel electrode. 



18. 1 he liquid ciTStal di.splay of claim 3 7, where m: 
the common cleclrixle faot^s ihr shield tng mom1-H<r 



lorm mg a gate insulating laver on the gate electrode. 
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forming a senoiamtiricror layer on Ihe e^te insulating layer, 

forming a som-ce electmde and a drain t?!ectrode on at least portion of tht> semiamductor 

layer, 

forming a passivation layer on tfie source electrode, the dram electrode, iuul the 
semicondiator laver that is not covered by the source electrode and the drain eU?cbrodt?, and 

iormiiij:; a shii'kiing n-Lcmbcr on tho si n-!i>:ondudor layer between the source electrode 
and the drain ek'Ctrodi>. atui nicuk> oe <i cond laltve nuUerial. 



20. The method of claun 1 9, wherein: 
the shielding inember is made of IZO or iTO. 



21 , A raanufacturing method of a thin film transistor aiTay panel comprismg; 
forming a gak: electrode and a coiUrol ekx trodc on a substrate, 
forming a gate insulating layer on the gate ekKtrode and t;h<v coniroi ekx tn.kie, 
forming a semicoiidiK;tor kvyer on the gate insulating layer, 

forming a source electrcuie and a drain electrode contacted with the semiconductor layer, 
and an input electrode aaid an output electrode, 

fornmg a passivation layer on the source electrode and the drain electrode, and the input 
electrt>de and the output ekKtrode, and the senmxmductor layer that is not covered by the source 
eicxib-ode and the draitt electrode, aa*.! ihe input eiectrode and the otUput electrode, 

iorniing a pixel ek.'ctrode on the passivation layer, and 

forming n first siiiekiirig nit-niber made of a conductive material on the passivation layer 
between the input electrode and the output electrode. 



22. The method of da«n 21, whei^m: 

the pixel electrode and the first shielding member are simultaneously formed. 



23. The method of claim 21, wherein: 

the passiva tion layer is made of an organic insulating material. 
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24. The metihod of claim 21, wherein: 
the pixel elecirode is made pf IZO or ITO, 



25. The metliod of claim 21, ftif ther compr ismg, 

forming a second shielding member on the passiyatkm layer betvvt?cm the source etetrode 
md the drain electrode. 



